tive, but the Admiralty always had great difficulty in getting reliable supplies from the Mediterranean. In some cases this was due to the dishonesty of contractors, in other cases lack of antiscorbutic power in the lemon juice supplied was due to the fact that its action was not understood at the time. The antiscorbutic power was ascribed to the citric acid contained in the juice, and in many cases the method of preservation destroyed all the vitamin C, so that the juice, although full of citric acid, was useless as an antiscorbutic.
About the year 1860 the Admiralty gave up trying to get good supplies from the Mediterranean and began to use lime juice prepared from the sour lime in the West Indies. It is now known that the fresh lemon is four times as powerful an antiscorbutic as the fresh sour lime. Moreover, the method of preserving Navy lime juice destroys all the vitamin C, so that the Navy lime juice as now supplied has no antiscorbutic power at all.
These facts were unknown in 1860 and were not discovered by experience, because scurvy had by that time become a rare disease in the Navy. Voyages had become much shorter and fresh food was provided regularly. The name "lime juice" had always been applied indiscriminately both to lemon juice and lime juice; it was thought that Navy lime juice must necessarily be a good antiscorbutic because it contained even more citric acid than the lemon juice obtained from the Mediterranean.
Arctic explorers, however, noticed from time to time as a puzzling fact that lime juice did not prevent scurvy. During the recent war the oetiology of deficiency diseases was investigated by a great many workers, and it was definitely proved that Navy lime juice was useless as an antiscorbutic. It was thought at first that lemon juice would be better. This view was based upon the fact that in the literature of the eighteenth and early nineteenth centuries many cases of protection from scurvy could be traced to the use of lemon juice. The Admiralty therefore arranged for lemon juice to be prepared by the method that is used in the case of lime juice. This juice was supplied to the Navy between 1918 and 1921, but it deteriorated rapidly and was shown experimentally to have no greater antiscorbutic powers than lime juice. Various samples of lemon juice preserved by commercial processes were investigated but none of them contained appreciable quantities of vitamin C. All commercial processes involve prolonged sedimentation of the juice, or boiling or adclition of preservatives, and the antiscorbutic factor is thereby destroyed.
Finding that preserved lemon juice was no better than lime juice as an antiscorbutic and that it did not keep well, the Admiralty decided in 1921 to relv for the time being on a plentiful supply of fresh vegetables and fruit to prevent scurvy. This disease has been very uncommon in the Navy for many years because the food normally obtainable is sufficient to prevent it. Lime juice is still issued as part of the ration, but no reliance is placed upon it as an antiscorbutic. It is intended merely as a safe and pleasant drink in hot climates.
Although a good mixed diet containing plenty of fresh food will not only prevent scurvy but will conduce to the health and efficiency of the men in other ways, it is proposed nevertheless to show that circumstances may arise under which it will be impossible to supply such a diet. A reliable antiscorbutic which cani be preserve(l in a compact form will then be urgently required to prevent scurvy.
During the recent war only three definite cases of scurvy were recorded in the total force of the Navy between the beginning of 1914 and the end of 1918. Nearly all the ships were, lhowever, employed in temperate climates and fresh foocl was readily obtained. In case of a war in the tropics very different conditions will be encountered. Ships will probably be based upon remote harbours where fresh vegetables cannot be procured in sufficient quantity. It will be unsafe to allow fruit and vegetables to be eaten uncooked on account of the danger from dysentery, enteric fever and intestinal parasites. Cooking under the cramped conditions of a ship's galley often entails prolonged stewing of vegetables, which destroys a large proportion of the antiscorbutic potency. For the main bulk of their food ships will be dependent upon supply ships bringing their food through hot weather from a great distance. This will entail the reduction of bulky food of low calorie value to a minimum, and such vegetable foods as can be supplied will inevitably be in poor condition.
An illustration of what is likely to happen may be found by considering the sickness returns of ships serving in the Persian Gulf. In 1909 and 1910 there was a severe outbreak of "ship beri-beri " coinciding with a period when the ships were kept a long time at sea, blockading the Persian coast. MAunday recorded the improvement which followed better arrangements for supplying fresh fruit, vegetables and meat, but cases continued to occur sporadically until the outbreak of the recent war. This shows the difficulty of procuring fresh food, even under peace conditions, in some parts of the tropics. During the war over two hundred cases of beri-beri were recorded in the Navy, mainly amongst ratings serving in the Persian Gulf. It was generally agreed that lack of fresh vegetables was a predisposing factor. Many of the cases of beri-beri in the Navy have been of the atypical kind known as " ship beri-beri," a disease which is intermediate between beri-beri and scurvy. Lack of both vitamins B and C in the diet probably predisposes to this disease.
Underfeeding with vitamins has a lowering effect upon the general health even when the deficiency is not great enough to produce any definite disease. Lassitude, antemia, debility, shortness of breath and heemoptysis on exertion have been recorded as symptoms of relative insufficiency of antiscorbutic diet. Anawmia, lassitude and debility occur amongst naval ratings serving in the tropics even in peace time, and it is possible that lack of vitamin C in the diet may be responsible in some cases.
Vitamins A and B are easily preserved. Meat kept in cold storage or even preserved, condensed milk, suet and dried pulses are all compact foods of high calorie value and will no doubt form a large part of the diet of a fleet under war conditions in the tropics. If these are found to contain an insufficient quantity of vitamins A and B, cod-liver oil and yeast or marmite can be added to the diet easily. In the case of vitamin C difficulty is likely to be experienced because it is not easy to preserve.
Various forms of antiscorbutic which could be preserved have been recommended for naval use. Tomatoes can be tinned by ordinary commercial processes in such a way as to retain one-half to one-third of the antiscorbutic power of fresh tomatoes.
A ration of three ounces daily of freshly tinned tomatoes would probably be sufficient to prevent scurvy, but even this ration would entail a supply of two hundredweight daily to a ship's company of 1,200 men. Delf has shown that the antiscorbutic power diminishes on prolonged storage, and this deterioration would probably be increased at tropical temperatures. Some people do not like tomatoes, so that it would be difficuilt to be sure that every man ate his ration. There would be some difficulty in serving tlhe tomatoes as prolonged cooking would destroy the vitamin C. Although tinned tomatoes would be an excellent addition to naval diet, they are bulky, of low calorie value, and expensive. They would not be a sufficiently compact antiscorbutic for a fleet carrying on warfare in the tropics.
Bassett-Smith concentrated lemon juice in vacuo and made up the resulting syrup into tablets witlh lactose and gum. These tablets kept well and retained considerable antiscorbutic potency at room temperature for a year, but they are unpalatable. The concentrated juice might be made in bulk and bottled. It keeps well and could be diluted and sweetened before issue. Unfortunately special apparatus is necessary for manufacture, as the acid juice attacks copper and lead. The apparatus would be costly and the syrup manufactured in bulk might prove to be less satisfactory than the samples prepared in the laboratory.
Dried orange juice and dried leimon juice are manufactured in America by the Meiriell-Soule Co., and are said to retain antiscorbutic prol)erties for a year. It would, lhowever, be difficult to miix antiscorbutic in the formii of a dry l)owder into a palatable drink for issue to a large bodyof men.
Zilva has prepared a decitrated anid very muclh concentrated formll of lemon juice wi'th remarkable antiscorbutic powers. The process would be expensive to carry out on a large scale. It may be doubted whethel the commercially prepared product would be as satisfactory as the samples prepared by skilled workers in the laboratory.
Davey prepared lemon and orange juice by slicing the whole fruits and inincing themii togetlher witlh their skins. The resulting pulp was filtered through muslin and the filtrate bottled. The juice contained a proportion of the rind oil, which acted as a preservative even without aniy sterilizing precautions, and the juice kept well even if the bottle was frequently opened. These juices retained from one-third to onehalf the potency of fresh orange and lemon juice after storage for about eighteen months at room temperature. In cold storage they maintained a greater potency for over two years. These products could easily be prepared on a large scale, but they are fairly bulky. At least one fluid ounce would be required by each man daily, so that a three months' supply for a ship's company of 1,200 men would be about 700 gallons, which would take up about 300 cubic feet of space. The juice would have to be kept in cold storage in the tropics, as it deteriorates rapidly at 370 C. Marrow-fat peas are a part of the ration at present supplied in the Navy. These can be germinated and are then equivalent in antiscorbutic power to fresh vegetables. If they were the only antiscorbutic available it is estimated that each man would have to eat about 2 lb. dry weight daily; germination requires two or three days and a good deal of space; moulds are apt to grow on the peas whilst they are germinating and render them unappetizing. It would be difficult to persuade the men to eat such large quantities of germinated peas daily. There is a general prejudice against germinating seeds, which are usually regarded as only fit for pigs, and it would not be easy to boil over half a ton of peas rapidly in a ship's galley every day. Prolonged cooking or stewing would destroy the vitamin C. It appears then that there are objections to most of the antiscorbutics which have hitherto been suggested.
During the last eighteen months experiments have been made at Greenwich with a product which seems to be suitable in many ways for use as an antiscorbutic in the Navy. This product is a concentrated orange juice manufactured by the Exchange Orange Products Co. of San Dimas, California. The juice is actually being manufactured at the present time on a large scale for use in fruit drinks. It can be obtained at a low price, because it is prepared from the fresh oranges where they are grown and is made in large quantities when oranges are plentiful. At times of glut, for instance, it is more profitable to preserve the orange juice than to sell the crop at low prices.
The juice is concentrated by evaporation at about 370 C. under a negative pressure equivalent to 28 in. of mercury. The low pressure enables the concentration to be carried out quickly at a low temperature in the absence of oxygen. The juice is not in contact with any metals meanwhile. For these reasons the vitamin C. is not destroyed in the process. Sufficient cane sugar to make 16 per cent. of the final product is added to it and the bulk of the concentrated juice is reduced to one-sixth or one-seventh of the bulk of the original orange juice. The cane sugar acts as a preservative and improves the flavour. No other preservative is used, and the product contains no lead or copper.
Batches of guinea-pigs were fed upon a diet containing no vitamin C. Some were fed upon this diet until they died of scurvy; these controls all died within four weeks. Other guinea-pigs were given various doses of the concentrated orange juice daily to protect them from scurvy. The majority of those receiving 0 3 c.c. daily were completely protected from scurvy until they were killed four or five months after the experiment began. The juice used had been shipped from America and kept at warehouse temperature for several months before it was used for feeding the animals. From these experiments it was concluded that the concentrated juice, when not more than a few months old, had at least three times the potency of an equal volume of fresh orange juice.
Storage of the same sample of concentrated juice at about 80 C. for more than a year impaired the antiscorbutic power slightly; it was still twice as potent as fresh orange juice. The same juice stored at room temperature in a warm room for forty-two weeks was roughly equal in potency to an equal volume of fresh orange juice, but it became noticeably darker in colour and the flavour was impaired.
Storage of the juice at 370 C. caused it to become dark and unpalatable rapidly, and all the antiscorbutic power was destroyed.
The concentrated juice could be delivered to ships in any part of the world with a potency at least three times as great as that of an equal volume of fresh orange juice. It is probable that this potency could be maintained almost unchanged for a long time if the juice were stored at 00 C. 15 c.c. of fresh orange juice daily would probably protect a man from scurvy, although his diet contained no other vitamin C. It is therefore anticipated that 5 c.c. daily of this concentrated orange juice would be a sufficient ration for an adult man having no other supply of vitamin C. This ration might be issued as five-eighths of a fluid ounce of the concentrated juice per man twice weekly, which would require about 9' English gallons weekly for a ship's company of 1,200 men. The ration might be issued upon order of the medical officer when other antiscorbutics were scarce.
If ships were employed under war conditions in the tropics, their supplies would probably have to be sent for long distances in supply ships; each warship would probably have to carry food for three months on board. This would necessitate reduction of bulky food of low calorific value, such as vegetables and fresh food, to a minimum, which could only be done, without impairing the health and efficiency of the men, by providing vitamin C in some other form.
No antiscorbutic so far investigated has been able to withstand prolonged storage at 370 C., and even at room temperature most antiscorbutics deteriorate to one-half or one-third of their original potency within a year or two. In the tropics it will probably be necessary to keep anv antiscorbutic in cold storage, and it is in the tropics that an antiscorbutic will be most required. For this reason it will be necessary to use a concentrated antiscorbutic, and few such substances are available at a reasonable price; 120 English gallons of concentrated orange juice would be a supply sufficient to make two issues weekly for three months to a ship's company of 1,200 men. Other antiscorbutics, such as fresh vegetables and meat, would probably be available to some extent even under war conditions, so that one-half or one-third of this amount, say 50 English gallons, might be sufficient, and this, if suitably packed, would take up a negligible amount of room in the cold storage of a warship. It is essential that an antiscorbutic should be palatable. The concentrated orange juice when fresh or kept for prolonged periods in the ice chest may be diluted to make six or seven times the original volume. It then has the exact appearance and flavour of fresh, sweetened orange juice. It is extensively used in this country for making orange drinks at soda fountains. Before issue to the men it would probably be best to dilute the product so as to make each man's bi-weekly ration about four or five ounces, or it could be diluted more and made into a long drink, but is inclined to be somewhat mawkish if too much diluted. This difficulty can be met by adding essence of orange to increase the flavour.
Storage of the concentrated juice at 370 C. caused it to turn dark brown rapidly, bubbles of gas being evolved. The change of colour was also noticeable after prolonged storage at about 19Q C., but was negligible when the juice was stored in the ice-chest. The change of colour is apparently due to a reaction between amino-acids and reducing sugars present in the orange juice, with liberation of C02 from the carboxyl group of the. amino-acids. The residue of the amino-acids combines with the sugar molecules, giving rise to a variety of dark-coloured compounds of the classes called melanoidins, humins, &c. A similar reaction takes place when sweetened condensed milk, molasses or malt extracts are kent at warm temperatures. The C02 evolved caused sonhe of the bottles to froth when tlhey zwere opened, but no bubbles of gas were seen in the bottles kept in the ice-chest or at room temperature. The loss of antiscorbutic potency seemed to be proportional to the change in colour; possibly the vitamin C is in some way destroyed by the complex chemical reactions taking place.
Micro-organisms were unable to grow in the concentrated juice, no matter how it was stored nor how many times the bottles were opened. An occasional colony of Bacillus siubtilis or Bacillus mnvycoides or Staphylococcus was all that could be found on plating out samples from many bottles. Samples of the orange juice were heavily inoculated with various moulds and with dust and dirt; samples were also exposed to the air of the laboratory for hours and then incubated at 220 C. and 370 C. No growth of organisms took place and the only change noticed was that the juice dried up into a solid cake. When the concentrated juice is diluted with water it ferments after standing for a few days, and moulds and bacteria grow in it readily. They are apparently restrained from growing in the concentrated juice by its high specific gravity and the high osmotic pressure of the sugar contained in it. The juice should therefore be diluted immediately before it is required and not allowed to stand long in the diluted state.
The concentrated juice is sold in cases containing four jars, each of one American gallon, i.e., 128 fluid ounces; the price, duty free, for 126 cases or more, is about £1 Is. 6d. per American gallon. It is estimated that the weekly ration of one man would be 14 oz., which would cost 2od. One man's weekly ration of lime juice (7 oz.) costs 3 3 pence, and it is necessary to add an ounce of sugar to each ounce of lime juice. This increases the cost of one man's ration to about 4d. a week. About £9,000 per annum is spent on lime juice for the Navy, and to this, sugar, costing nearly £2,000, is added before issue. At this price a pleasant drink is supplied to the men which is of negligible dietetic value. If the issue of lime juice were abolished and concentrated orange juice were substituted for it, a potent antiscorbutic would be issued instead of a useless beverage, and about £4,000 per annum would be saved. The makers of the orange juice would probably sell the juice to the Admiralty at an even lower price than that quoted above, because of the excellent advertisement it would be of their wares.
If this orange juice or any other antiscorbutic were adopted, it would be advisable to test a sample of each delivery on guinea-pigs to see that the antiscorbutic potency was maintained.
Finally, it may be considered a disadvantage that the juice is manufactured in America and not in England. It is, however, essential that an antiscorbutic should be prepared from fruit as soon as possible after it is picked; oranges and lemons, which are most suitable as crude materials, will not grow in England, and the cost of setting up plant to manufacture antiscorbutic specially for naval use would be prohibitive.
Discuission Squadron-Leader G. STRUAN MIARSHALL asked the author for iniformliation as to the type of orange used in preparin-g the Amnerican concentrated julice, whether sweet or bitter, and the parts of the fruit used. He pointed out the disparity between the weight/dose ratios in thc guinea-pig and in liuau, and presumiiied that this wvas accouniited for by somelC factor other than body-weight. He thouight that the fact that this juice was mianufactured solely in the U.S.A. was a great disadvantage froi-i the point of view of use in the British Services, and asked whether it vas not possible for its manufacture to be carried out in a British Possession, the early stages of comnmercializationi being subsidized to a si-mall extent by the State if necessary. He asked whether the auithor could confirm a statemlient that fruit w hich had been dried andl had thus been depriv-ed of most or all of its antiscorbutic value could be restored by the replacement of the lost \water.
Colon1el J. C. KENNEDY said that Coiumandei Priston's interesting paper raised very miany points of discuission, and that he wvould briefly refer to one aspect only. The discuission wvas tending to centre round the respective mnerits of fruit juice and germinated beans as m--ethods 'of adm-inistering the antiscorbutic principle. It wvas recognized that a scorbutic conclition could be readily induced in long-continiued ancl debilitating diseases such1 as, for instance, Mediterranean fever if the diet was not carefully regulated. In such cases fruit juice was a imuch miiore suitable metlhod of administering the antiscorbutic principle. He had understood that the fresh juice of oranges as obtained in this country was of high vitamin content, but the lecturer had emiphasized the importance of collecting the juice as soon as the fruit was picked, and he (Colonel Kennedy) said he would be glad of information as to the degree of deterioration that was to be expected in the juice of oranges imuported into England as colmlpared with that of freshly-picked fruit.
Fleet-Surgeon AW. E. HOME said that the fact of the success of lime juice in preventing scurvy up to sixty years ago, and that of its apparent failure since, constituted a great lesson for all officers concerning themiiselves with research. In the Baltic, during the Crimean War, a French ship, without lime juice, suffered severely from sculrvy until an English medical officer arranged for an issue of lime juice, and then the outbreak of the disease ceased. This was traditional during his (the speaker's) early service, so w hlien Dr. F1'orbes \Iackay, nmedical officer to Stefansson's Polar Expedition in 191%, said that lime juice was no preventive for scurvy, that statement seemiled hardly credibe. Yet it was truie, verbally; but the term " lime juice " hlad, mleanwhile, changed its application. Before 1860, lime juice mneant " lemslon juice," whichl did prevent scuirvy, but after that d tte, lim-e juice mneant " liml-e juice," which exercised but a triflinig preventive power, if any, over scurvy. In the condluet of all resear-ches it was very ilm-portanit to be sure that words were always emlployed to signify the same substances or ideas.
Surgeon-Captain BOND, R.N., said that the results of the author's work were promising, and they in(licated that a trial shotuld be given to the use of the orange juice in such places as the P'ersian Guilf, an(d the Chinese and AVest African rivers. Nevertheless, two practical difficulties suggested themselves to himii (the speaker): first, the abolition of the present Navy lime juice, wvhich, tlhotugl-h useless as an antiscorbutic, was much appreciated by officers and men stationied in the tropics as a pleasant drinlk and onie to which they had long been accustomed.
Secondly, there was the iml-possibility of obttining cold storage in small detached ships in outof-the-way places at a distance, probably both in peace and war time, from a big ship with sufficient cubic space for cold storage.
Dr. J. KINGSTON B3AITON, speaking as a civil practitioner interested in the necessity for an efficient antiscorbutic in dealinig with the hand-feeding of infants-more especially where any tinned, bottled or sterile food was used-said that Surgeon-Coinimander Priston had treated the subject very ably. Judging by the careful details he had given of the concentrated orange juice micade in Amierica he had evidently found a production that excelled (1) in efficiency,
(2) in reduction in bulk-important because of the limited storage space in warships, (3) in potency wxhen kept in tryinig temperatures, and lastly (4) in comparative cheapness. Althouigh inl his (Dr. Barton's) opinion no expense ought to be spared that conduced to the lhealth of the Imen upon whom our daily existence depended by their cominnand of the sea, he (the speaker) was surprised to hear that limne juice was till so recent a date still in use in, and prepared by, the Royal Navy, for it seemned a very long timiie since the naval authorities themiiselves had found that the fruit of the limne of the AVest Indies was almost useless as an antiscorbutic. It had been proved that it was only the Citrus medica var. limona, or common leinon of India and the MIediterranean, that had the greatest potency as regarded the itemi of vitamlin C; recently, too, it had been shown that the swede (turnip) was equally as efficacious as the lem-lon. Seeing that South Africa produced such a fine orange crop, the authorities there mnight be asked to produce a preparation similar to that made in California, and we should thus have a plroduct from within the Empire. Surgeon-Commander Priston had referred to some recent work done by Dr. Zilva on the preparation of concentrated extracts of vitamin C fromn fresh lemons, the potency of which was stated to be at least one hundredfold or even mlany hundredfolds stronger than the ordinary dose of a fresh lemon. Particulars of these researches would be found by referring to the Journal of Biochemistry, part 4, 1925, and also to the Journal of Industrial Chiemistr-y for 1925.
Sir WILLIAM LEISHMAN (President) said that Commander Priston's admirable paper had elicited an excellent discussion. He (the speaker) remarked that it was clear that scurvy could be prevented in a numlber of ways, all depending on the same principle-the provision of the vitamin which was lacking in the diet. The orange extract advocated appeared to be very effective and to present distinct advantages for use on hoard ship. But he looked forward to the day when the intensive research now going on all over the world in biocheillical laboratories would result in the chemical identification and the isolation of the vitamiiins themiiselves. If this work was successful it would enorlmlously simnplify the problemn and would replace the somlewhat cumbrous methods now required.
He asked Comimnand(ler Priston whether any work was on record showing the periods in the life of an orange at which the vitamin appeared and at which it was present in greatest amouint. In view of the high bactericidal power of the orange extract described by the author, he wondered that hie had not claimiied it as a useful alternative to soimle of the commiioner antiseptic agents, and thus fortified his case on the econoiimical side.
Surgeon-Conmm1ian1der PRISTON (in reply) stated that it was estimiiated that 8 oz., in dry weight, of germiiinated peas would be required daily by each man as a prophylactic dose, for the followin)g reasons: the proplhylactic dose of fresh lemion juice was probably about 15 ccm..;
four-fifths of the antiscorbutic power would probably be lost in cooking for half an hour, so that 225 grm. (8 oz.), in dry weight, of cooked peas would be required daily. Wiltshire, froinl his results when treating cases of scurvy in Serbia, concluded that 4 oz. of cooked, germinated haricot beans were superior to 4 oz. of fresh lemon juice, and suggested 2 oz. of germinated haricot beans as a sufficient prophylactic dose; he admitted that it was difficult to get the mnen to eat them, and Ino details were given of the diets which his patients received or of their weights during treatment. Stevenson, writing two years later, found germinated haricot beans unsatisfactory in the treatment of scurvy, although he had fair results with germinated peas (8 oz. daily). He had equally good results with tinned fruit, which probably contained but little vitamiin C. His results with lemon juice and lactic acid milk were better. The diets of the patients and their weights were recorded, so that it seemed reasonable to attach mnore weight to Stevenison's findings. Germinated peas certainly had valuable antiscorbutic powers; they were not, however, an ideal antiscorbutic because of the large amount which ixiust be eaten, the difficulty of preparing them and the prejudice which existed against eating germinating vegetables. It was not legitimate to reason that because a guinea-pig weighing 300 grin. required 0 3 c.cm. of antiscorbutic daily a inan weighing 60 kg. would require 60 c.c. daily. The guinea-pig required a relatively large amount of antiscorbutic, the same quantity as a monkey weighing ten tiines as imuch, and it was probable that man resembled the monkey inore than the guinea-pig in this respect. A growing child required 10 to 15 c.cin. of fresh orange juice daily and an adult man did not probably require much more. Dried fruits were believed to lose their antiscorbutic quality by oxidation of the vitamin C during the drying process; tinned fruits as a rule contained little antiscorbutic substance but tomatoes retained their potency. The high natural acidity of the tomato miade the vitanmin C more stable. Davey kept oranges and lemrlons in cold storage, and so long as the fruit reinained edible the antiscorbutic pouter was not impaired, but after a few miionths nearly all the fruit became mouldv.
Little was known concerning the stage of ripening in fruits at which vitamin C was most plentiful. It was certainly present both in the riipe anid unripe fruit. The concentrated orange juice was made from the pulp only of oranges. The rind was really the most valuable part of the fruiit, and the juice might be regarded as a by-product left over after the valuable skins had been removed. An orainge juice containing the rind oil was therefore difficult to obtain and was more expensive than ordinary orange juice. Many potent antiscorbutics could be prepared in this country if expense were no object and inachinery were set up to mDanufacture theim; there was nio certainty, however, that any particular product wheml mnanufactured would be satisfactory. If it were not satisfactory the money spent on machinery for manufacture would have been wasted. The concentrated orange juice made in America could be bought cheaply, and if it were found satisfactory after trial, arrangements could be made to produce a similar product within the British Emipire.
